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TOWN OF TEWKSBURY

COMMUNITY RESILIENCE BUILDING WORKSHOP

2019

Wednesday January 22

WesTon@Sompsoﬁ
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Amanda Kohn

Steve Roy

Lindsey Adams

Adria Boynton

Jaurice Schwartz

Weston @ Sampson



Anna McGinty Stefania Gallo Al Vasas
Brian Gilbert Steve Sadwick Eva Durkin
Kevin Hardiman Vinnie Bomal Scott Gaynor

Melissa Maniscalco Chester Cheng

Weston @ Sampson :
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WELCOME PARTICIPANTS

Your name

Organization/Relationship to Tewksbury

Favorite thing about Tewksbury

Weston @ Sampson



WORKSHOP OUTLINE

PRESENTATION:
* QOverview of Science & Data
» Characterization of Hazards

- BREAK -

INDIVIDUAL TABLES:
* |dentify Community Features

e _~ Tewksbury

-]

- LUNCH -

Town
Common

INDIVIDUAL TABLES:
* |dentify and Prioritize Actions

-;’I'!‘é(,‘x“

s it

1
i

.|I“l

- BREAK - LR

LARGE GROUP DISCUSSION:
» Determine Overall Priority Actions




Michelle Rowden,
MVP Northeast Regional Coordinator

MA Executive Office of Energy and Environmental Affairs




eeec MVP Regions & Regional Coordinators

Regional Coordinator:

Andrew Smith- DEP Springfield
a:ndrew.b.smith@mass.gov '

Northeast

.......... Regional Coordinator:
N ~- Michelle Rowden - DEP Lawrence
michelle.rowden@mass.gov

o
4

Greater CT
River Valley

ﬁ‘

Berkshires &
Hilltowns

............ Regional Coordinator:
Boston Carolyn Meklenburg - EEA Boston
carolyn.meklenburg@mass.gov

Regional Coordinator: :
Carrieanne Petrik - Pittsfield Regional Coordinator: S h
carrieanne.Petrik@mass.gov Hillary King - DEP Worcester outheast

hillary.king@mass.gov

.

Regional Coordinator: .....ess.. a2

Courtney Rocha - DEP Lakeville "
courtney.rocha@mass.gov A}
<



Massachusetts State Hazard Mitigation and Climate
Adaptation Plan (SHMCAP) - September 2018

» Acknowledges that climate change is already
worsening natural hazards, integrating
iInformation and planning elements for 14 natural

rn?tziga;?ion hazards that affect the Commonwealth

Plan

Climate —> Uses best scientific data and projections to
Adaptation assessrisk and vulnerability

Plan

—> Evaluatesthe Commonwealth’s existing capabilities
toimplement agency-specific and statewide
activities toreduce risk and increase resilience



MVP Principles

A community-led, accessible process that

Employs local knowledge and buy-in

Utilizes partnerships and leverages
existing efforts

Is based in best available climate
projections and data

Incorporates principles of nature-based
solutions

Demonstrates pilot potential andis
proactive

Reaches and respondstorisks faced by EJ
communities and vulnerable populations

Why nature-based?

Where appropriate, nature-
based solutions can be more
cost-effective, protect water
quality and quantity, sustain
lands that provide food and
recreation opportunities,
reduce erosion, and minimize
temperature increases
associated with developed
areas and climate change.




Receive MVP designation

—

iIdentified through
planning process

o0 0
MVP Process/Grant Types
R e e T PP
| Define and characterize hazards using |
| W & latest science and data | MVP
| &S ' Planning
S Identify existing and future community [
9))
: ﬁ é vulnerabilities and strengths : Grant
l !
E= :
| 2O - | : MVP Action Grant
I D Z Develop and prioritize community :
: % 3 adaptation actions :
: o @ : Implement priority
! Determine overall priority actions | adaptation actions
!
. :
! l
l !
! l
l !




Three Years of MVP

MVP Designations &
71% of the Commonwealth
249 communities

Action Grant Projects
FY18: 37

FY19:36

Total Awards

$1 TM+ | l. . d * Completed Action Grant Projects (FY 2018)
In ptanning an ® Ongoing Action Grant Projects (FY 2019)

action gra nts to date B MVP Planning Grant Communities (FY 2019)

MVP Designated Communities




MVP Action Grants: Project Types

 Detailed Vulnerability and Risk Assessment*
« Community Outreach and Education

* Local Bylaws, Ordinances, Plans, and Other
Management Measures

* Redesigns and Retrofits***

* Nature-Based Flood Protection, Drought
Mitigation, Water Quality, and Water Infiltration
Techniques™*

* Nature-Based, Infrastructure and Technology
Solutions to Reduce Vulnerability to Extreme
Heat and Poor Air Quality

*Most common project type
** Second-most common project type
***Third-most common project type



MVP Action Grants: Project Types (cont.)

* Nature-Based Solutions to Reduce Vulnerability to

‘5____.;*“;_* Svealgoa “; B, other Climate Change Impacts

» Ecological Restoration and Habitat Management to
Increase Resiliency

NEW IN 2019
 Energy Resilience

Chemical Safety

Land Acquisition for Resilience

Subsidized Low-Income Housing Resilience
Strategies

Mosquito Control Districts

+ Expanded eligibility of project location

14



Essex, Ipswich,

Nature-Based Solutions o/ Newbiry (Regiona

s QO O
P o— Concord
Southwick Ry @ O Reforestation and
Stream crossing O @) municipaltree resilience
replacement with o O
upstream nature-based AL O O
flood mitigation measures  ~  ~  } = s
10 O
Millbury
N_O _rthampt_on Greeninfrastructurein O T
Detaining, retaining,  44ntown revitalization
treating stormwater with O Fal h
greeninfrastructure O R'a moutt .
iver restoration
Oak Bluffs ——0©

- : : Beach nourishment A58
O MVP Projects using Nature-Based Solutions
MVP Planning Grant/Designated Communities (2017-2019)

~. MVP Regional Designation



©06% Example MVP Action Grant Projects

Nature-Based Flood Protection, Drought Prevention, Water Quality, and Water Infiltration Techniques

: Utilizing green
Millbury . -
Infrastructure like
G stormwater planters,
T . .
T, bioretention bump outs,
Rl rain gardens, and other

measures like porous
pavers and pervious
pavementto reduce heat
Island effects and
stormwater runoffinto the
Blackstone River.




©06% Example MVP Action Grant Projects

Local Bylaws, Ordinances, Plans, and Other Management Measures

Redesigns and Retrofits

Boston Developing its first ever resilient
building code so that development
in the future floodplain is prepared
for at least three feet of sea level
rise, the likely scenario by late
century.

Retrofitting a major waterfront
parkinto a legacy park that uses
nature-based solutions to address
climate vulnerabilities while
providing important access to
recreation for residents.

e

Nature-based solutions
Community co-benefits

, e




©06% Example MVP Action Grant Projects

Salisbury

Increasing the resilience of the neighborhood of Ring's Island by
raising its access/egress roads and by improving tidal flushing
through culvert replacements

19



©06% Example MVP Action Grant Projects

Belchertown

Pilot potential

5
Nature-based solutions \ | ‘ S
- A REGE

Designing and permitting for a replacement water storage tank that
would increase storage capacity and resiliency to drought, and
completing a feasibility/ concept design of a rainwater harvesting
system at Belchertown High School to irrigate the athletic fields.

]

— X

o
e .

20



¢ce Next Steps: Climate Change & the Commonwealth

Bill 5.10:

An Act for Climate Change Adaptation Infrastructure Investmentsin the
Commonwealth

« Building on success of existing programs like
MVP: Proposed new source of revenue for
loans, grants, and technical assistance to
municipalities and regional partnerships for
priority adaptation projects

 Proposeddeeds exciseincrease 2> est.
$137M annually ($1Bin ten years)

 Recurring, long-termrevenue stream
for multi-year project feasibility

21



MA 2050 Decarbonization Plan

* EEA is conducting an 80x50 Study to identify the strategies,
policies, and implementation pathways for MA to achieve at least
80% Greenhouse Gas reductions by 2050.

* The results of that research will be published in a 2050 Roadmap
report and will inform the setting of a 2030 GHG emissions limit
and the development of the Clean Energy and Climate Plan for
2030.

* More information and opportunities to get involved:
e www.mass.gov/2050Roadmap

" _lobal Warming



http://www.mass.gov/info-details/ma-decarbonization-study-80x50

Michelle.Rowden@mass.gov
https://www.mass.gov/municipal-vulnerability-
preparedness-program

Executive Office of Energy
and Environmental Affairs

S 0 b

PO ————“"t T 5 —— =\

| b u [N

T :

.




Massachusetts Executive Office of
Energy & Environmental Affairs (EOEEA)

Municipal Vulnerability
Preparedness (MVP)

core team -~

listening session ==

community
resilience building
workshop
climate change

hazards and =
projections

abbreviated

time frame opportunities to =

improve

risk matrix =

prioritize climate =
adaptation actions

less competitive

grants
summary of findings

state action grants

Weston @ Sampson

hazard impacts and vulnerability

United States Federal Emergency
Management Agency (FEMA)

Hazard Mitigation Planning
(HMP)

municipal leadership
planning committee

regional collaboration

provide updates
public input events on development
changes

community engagement

review existing information

document NFIP
natural hazards participation and
- and in-depth compliance
hazard profile

- document
existing

existing policies/programs define the future

update process

background research

~ implementation

identify strengths, vulnerabilities, plan for hazard
and potential actions mitigation
= gat address repetitively

damaged

hazard mitigation plan structures
— federal grants

document formal
grant funding plan adoption




0000 Top Shazard mitigation project types in 2019

FLOOD MITIGATION ASSISTANCE 0%
GRANT PROGRAM

$71.4M ™

PRE-DISASTER MITIGATION 8%
GRANT PROGRAM

$87.8M

60‘% HAZARD MITIGATION F.,T.r
In 2ﬂ19$‘| "I 6B

e
26993M - GranT PROGRAM more than

PUBLIC ASSISTANCE 206
406 MITIGATION FUNDING

@ FEMA $305.4M FY 2019 data

25



Within Tewksbury and
Massachusetts

Weston @ Sampson

CLIMATE AND HAZARD DATA
RESOURCES

e ]

Hazard Mitigation Plan for
Northern Middlesex
Region, 2015

Massachusetts Climate
Change Projections, 2018)

Massachusetts State
Hazard and Climate
Adaptation Plan, 2018

Massachusetts Climate }‘{

Change Adaptation Report, US Census,
2011 American Community
Survey, 2013-2017

27



CLIMATE DATA SCALE

CL'MATE « Hyperlocal variations in climate change
Regional projections are most often within the projected

in of f Is.
Long Term Patterns margin of error of models

« (Climate data at a regional scale is most
VS. appropriate for planning. Climate projections for
Massachusetts is available at the watershed and
county scale.

WEATHER
« The resolution of climate data is not usually a
Local o : )
. limiting factor in planning. At the |local scale,
Short Term Conditions other factors may play a larger role.

28



GREENHOUSE
GASES (GHG)

« Naturally occurring

« Act as a blanket

« Examples: carbon dioxide and
methane

Climate mitigation
ensures there is less to adapt to
and is a key component of our
community’s resilience

Some of the longwave

radiation is not reflected
and radiates out into space

Smithsonian Environmental Research Center. “Too Much of a Good Thing.”
http://forces.si.edu/atmosphere/02_04_07.html



http://forces.si.edu/atmosphere/02_04_07.html

MA GHG GOALS

 Established by the Global
Warming Solutions Act
(GWSA) of 2008

« 25% reduction in GHG
emissions by 2020

* 80% reduction in GHG
emissions by 2050

* 1990 Is the baseline year

— . Source: Commonwealth of Massachusetts. 2019. “Global
WeSTon@QQmpSO“ Warming Solutions Act 10-year Progress Report,” 10.




0006 FIGURE3|TRENDS OF GROWTH IN GSP,VMT, AND POPULATION WHILE GHG
EMISSIONS ARE DECREASING AND ENERGY USE HAS BEEN STABLE

90%
§ 60% / s Gross State Product (2017 USD)
g s Total Miles Driven
..é Emmm— Population
g 30%
s I Energy Used
§ I Greenhouse Gasses Emitted
(3
o

0% b —~—NNA\ T e 2020 Limit (25% Below 1990)

1990 1995 2000 2005 2010 2015 2020

WesTon@Sompsor"i Source: Commonwealth of Massachusetts. 2019. “Global Warming Solutions Act 10-year Progress Report,” 10. 31



S  1961-1990
& \ . : [-- _’-«\>}§
y— < % 2010-2039
2040-2069
. 2070-2099

I Higher Emissions Scenario
Lower Emissions Scenario

Photo: NECIA/UCS, 2007.
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HAZARDS IN TEWKSBURY

Extreme Temperatures Flooding Severe Thunderstorms,
Wind, Hurricanes
Drought, Severe Snowstorms, Ice Erosion, Earthquakes,
Wildfire Storms, Nor'easters Landslides



EXTREME TEMPERATURES

WARMER ANNUAL AIR TEMPERATURES
UP 0.5°F PER DECADE SINCE 1970, ON AVERAGE

WARMER WINTERS
UP 1.3°F PER DECADE SINCE 1970, ON AVERAGE

-



EXTREME TEMPERATURES

Annual Average Temperature Annual Minimum Temperature
Shawsheen Shawsheen

64 1 54 -

G52 - 52

Temperature 'F
Temperature 'F

60 - 50

46 7

Year
1

Year
|

T T T T T T
1060 1080 2000 2020 2040 2060 2080

o

T | | | T | |
1960 1980 2000 2020 2040 2060 2080
35



. . . . Weston(&)Sampson

6 24 35

2005 MID-CENTURY END-OF-CENTURY
OBSERVED PROJECTED PROJECTED
ANNUAL AVERAGE ANNUAL AVERAGE ANNUAL AVERAGE

DAYS WITH TEMPERATURES ABOVE 90°F

145 114 101

2005 MID-CENTURY END-OF-CENTURY
OBSERVED PROJECTED PROJECTED
ANNUAL AVERAGE ANNUAL AVERAGE ANNUAL AVERAGE

DAYS WITH TEMPERATURES BELOW 32°F

Massachusetts Executive Office of Energy & Environmental Affairs. 2019. “ResilientMA Datagrapher.” Massachusetts Climate Change Clearinghouse. Resilientma.org/datagrapher/?c=Temp/state/tx80/ANN/MA/
Notes: Mid-century projected annual averages use a 2040-2069 time range. End-of-century project annual averages use a 2080-2097 time range.



e MPACTS OF RISING TEMPERATURES

WARMER ANNUAL AIR TEMPERATURES
UP 0.5°F PER DECADE SINCE 1970, ON AVERAGE

WARMER WINTERS
UP 1.3°F PER DECADE SINCE 1970, ON AVERAGE

INCREASE IN INCREASED SUMMER
VECTOR-BORNE DEMAND ON AGING
DISEASES ENERGY SYSTEMS

INCREASED HEAT- /
RELATED ILLNESSES /
& MORTALITY /
/

/
(

INCREASED e Il
ALLERGENS & /
ASTHMA RATES

INCREASED STRESS '
ON CRITICAL
INFRASTRUCTURE

Tewksbury Health Department Alerts Residents after Mosquitos in

INCREASED HEAT-
—L RELATED STRESS ON

LIVESTOCK & CROPS

— K “\ INCREASED
7 | j DROUGHT &

N ~ g WILDFIRES

W sl PP /

if/ia ‘QJ\}\
INCREASE IN MIGRATING PLANT
HARMFUL ALGAL & ANIMAL SPECIES

BLOOMS

Neighboring Communities Test Positive for EEE

POSTED ON: AUGUST 26, 2019 - 3:04PM

Source: Tewksbury Website, News
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Northeast and Midwest seasonal patterns

The most notable recent
drought event was in

2016

%
;
]
i

ASaWa
The occurrence of droughts
lasting 1 to 3 months
could go up by as much as
/5% over existing conditions
by the end of the century,
under the high emissions scenario

Shifted season projected from increasing temperatures and precipitation changes

Image credit: Northeast Climate Science Center, University of Maryland
Center for Environmental Science
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PRECIPITATION DURING
HEAVY EVENTS IN THE
NORTHEAGST

PRECIPITATION INCREASED
BY MORE THAN

0%

BETWEEN 1958-2010

CHANGES IN

MORE INTENSE & FREQUENT EXTREME RAIN EVENTS

Massachusetts Executive Office of Energy & Environmental Affairs. 2019. “Changes in Precipitation.” Massachusetts Climate Change Clearinghouse. Resilientma.org/changes/changes-in-precipitation



CHANGES IN PRECIPITATION

o P O i e
000.000 000000
TYH 6“ Yy
1k

3.2” 3.35” 6.5” | 8 4”

1961 . 2015 1961 | 2015




EXTREME PRECIPITATION

1.4+

12

10+

0.8~

0.4+

0.2

0.0

Annual Days with Precipitation > 4"
Shawsheen River Basin

A
il

Year

T I I I I I
1960 1980 2000 2020 2040 2060

I
2080
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EXTREME PRECIPITATION

8%

Increase in extreme
precipitation events
in the northeastern
U.S. by midcentury

13%

Increase in extreme

precipitation events

in the northeastern
U.S. by 2100

42



FLOODING

ZONE ANNUAL CHANCE FLOODPLAIN
A, AE, A1-A30 1% ANNUAL CHANCE 100-YEAR FLOODPLAIN
X 0.2% ANNUAL CHANCE 500-YEAR FLOODPLAIN

| Image at left: a portion of the FEMA Flood Insurance
g Rate Map (FIRM) for Tewksbury, showing the extent
2 Oof the FEMA-defined 100- and 500-year floodplain

43



FLOODING

‘Areas south and east Tewksbury have experienced substantial
flooding, septic system failures and nutrient loading resulting
from development in close proximity to wetlands.”

8

REPETITIVE FLOOD

LOSS STRUCTURES “The Town has initiated a project to flood proof the existing sewer

manhole structures located within the 100-year floodplain.”

—lewksbury 2016 Master Plan

44



AREAS IN TOWN PRONE TO FLOODING

Bridge Street and South Shawsheen Street Near

Street Main Street/Route 38
Shawsheen Street and Brown Street at Whipple
Mohawk Street Road
East Street near Strong Pond Street

Water Brook
Pinnacle Street

Bonnie Lane
Sutton Street

Photo: Pupkis Road Flooding 45



Caused by... Flood-Related Culvert Work in
Poor drainage Tewksbury

High amounts of impervious  River Road at Trull Brook
surface 31 Shawsheen Street

Undersized culverts

Examples of Vulnerable Areas

In Tewksbury * Wolcott Street at Tewmac
« |ake Street Terrace
» Pupkis near Heath » Van Buren Road at Marston
« Starr Ave at Mitchell Street
» Dewey Street at Town Hall
* \Veranda St Avenue

» Water Stat Adelaide Rd , \yhipple Road at Chandler
« Greenwood Near Woburn Street

Street « Claire Street at Marie Street

* Vernon Street « Algonquin Drive at
. Cayuga Street Shawsheen Street

Water Street at Adelaide Road Flooding .



WINTER MONTHS

The blizzard of 2013 left nearly Rain, Warmth Close Outdoor

Rink In Tewksbu
400,000 Massachusetts T .ry |
. . The town said in a notice on its Website that the rink would be closed
rESIdentS WlthOUt power "until further notice."

By Dave Copeland, Patch Staff
Jan 25, 2019 3223 pm ET

Source: Patch.com

“Heavy blizzards are among the most costly and

disruptive weather events for Massachusetts communities.”




e IMPACTS OF CHANGING PRECIPITATION

HIGHER AVERAGE ANNUAL PRECIPITATION
446 NCREASED BY ABOUT 10% IN THE NORTHEAST INTHE LAST 50 YEARS

WETTER SPRINGS DECREASED SUMMER
DELAY PLANTING ‘ é PRECIPITATION COULD
& REDUCE YIELD «w” NCREASE EPISODIC

DROUGHTS

NEW STRESSES Q DROUGHTS CAN
FOR ECOSYSTEMS WEAKEN TREE
ROOT SYSTEMS
INCREASED ROAD ,
POLLUTANTS IN ,
WATERBODIES s L
CROP DAMAGE @ -
FROM INTENSE
RAINFALL DROUGHTS CAN
REDUCE LOCAL

WATER SUPPLY

Massachusetts Executive Office of Energy & Environmental Affairs. 2019. “Changes in Precipitation.” Massachusetts Climate Change Clearinghouse. http://www.resilientma.org/changes/changes-in-precipitation
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EROSION

« Caused by riverine flow & stormwater,

* Increased precipitation, including winter rains, could
Increase erosion.

* Drier soils will reduce resistance to erosion

49
1. Executive Office of Energy and Environmental Affairs, Adaptation Advisory Committee. 2011. “Massachusetts Climate Change Adaptation Report,” 42.



BRUSH FIRE

VERMONT

WILDFIRE HAZARD AREAS (INTERFACE AND INTERMIX)
2018 Massachusetts Hazard Mitigation and Climate Adaptation Plan

Legend

Wildfire (2010)
intertace ] Countes
N interma Surrounding States

Massachuselts State Plane
North American Datum 1683

Moderate Risk

Tewksbury State
Hospital
Great Swamp Area

50



HURRICANES AND EARTHQUAKES

. N

Upward trend in North
HURRICANE Atlantic hurricane activity EARTHQUAKE
since 1970
Sandy 30-40

Earthquakes occur in
New England each
year, although most

are not felt.

and nor’easters
cause downed trees and
power lines

Nor'easters along the
Atlantic coast are
iIncreasing in frequency
and intensity

Source: Climate Science Special Report, Fourth National Climate Assessment (NCA4), Volume prepared by the U.S. Global Change Research Program (USGCRP)Northern Middlesex
Council of Governments. 2015. “Hazard Mitigation Plan for the Northern Middlesex Region,” 159-160.



e IMPACTS OF EXTREME WEATHER

o STORMS ARE BECOMING MORE INTENSE AND DAMAGING

ECONOMIC DAMAGES
EROSION OF DUNES,

SALT MARSHES & % & BUSINESS DISRUPTION
COASTAL HABITAT

INCREASED
INJURIES &

RE-SHAPED RIVER
COURSES MORTALITY

DISPLACEMENT

OF RESIDENTS /

v ', 3
PROPERTY ? 3
DAMAGE

INCREASED
' INFRASTRUCTURAL

REPAIR COSTS

Massachusetts Executive Office of Energy & Environmental Affairs. 2019. “Extreme Weather." Massachusetts Climate Change Clearinghouse. http://www.resilientma.org/changes/extreme-weather
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HAZARD POTENTIAL OF DAMS

~.

Hazard Classification of Tewksbury Dams

Dams in Tewksbury

Dam Name Impoundment Hazard Downstream
Name Class Population

Ames Pond Dike A Ames Pond High 5,000

Ames Pond Dam Ames Pond High 5,000

Ames Pond Dike B Ames Pond Low 5,000

54



As an FYI: Boston Sea Level Rise Projections (ft)

Increased coastal flooding
Permanently inundated low-lying coastal areas

Increased shoreline erosion

Emission Scenario | 2030 | 2050 | 2070 | 2100 _
0.7 1.4 2.3 4.0

Intermediate

Intermediate-High 0.8 1.7 2.9 5.0
High 1.2 2.4 4.2 7.6
Extreme 1.4 3.1 5.4 10.2

(Source: Northeast Climate Adaption Science Center)
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Photo: Tewksbury Congregational Church, 2010.

RISK MATRIX



RISK MATRIX

www.CommunityResilienceBuilding.com

Community Resilience Building Risk Matrix ﬁ#&t @

Top Priority Hazards (tornado, floods, wildfire, hurricanes, earthquake, drought, sea level rise, heat wave, etc.)

H-M-L priority tor action over the Short or Long term (and Qngoing) Pl’ﬁty TI'ime
V = Vulnerability S = Strength
H-M-L Short Long
Features | Location |Ownership| VorS$ Qngoing
Infrastructural

Societal

Environmental




Photo: Tewksbury Twitter




RISK MATRIX: HAZARDS

\__f': Vulnerability S = Strength

H-M-L priority tor action over the Short or Long term (and Ungoing)

Community Resilience Building Risk Matrix f-—-%#&t @

www.CommunityResilienceBuilding.com

Top Priority Hazards (tornado, floods, wildfire, hurricanes, earthquake, drought, sea level rise, heat wave, etc.)

[ Location | Ownership| V or] |

Friority TI'ime
H-M-L Short Long
Ongoing

Features
Infrastructural

Societal

Environmental




HAZARDS IN TEWKSBURY
4 CATEGORIES FOR TODAY

Heavy Precipitation Severe Snowstorms, Ice
and Flooding Storms, Extreme Cold
Severe Thunderstorms, Extreme Temperatures,
Wind, Nor'easters, Tornado Drought, Wildfire
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FEATURES IN
TEWKSBURY
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RISK MATRIX: FEATURES

Community Resilience Building Risk Matrix f-—-%#&t @

www.CommunityResilienceBuilding.com

Top Priority Hazards (tornado, floods, wildfire, hurricanes, earthquake, drought, sea level rise, heat wave, etc.)

Friority TI'ime
H-M-L Short Long
Ongoing

Location |Ownership| VorS$

Features
Infrastructural

Societal

Environmental




RISK MATRIX: FEATURES

-M-L priority tor action over the Short or Long term (and Ongoing)

H-
V = Vulnerability S = Strength

|Features | Location [Ownership|VorS$

| Infrastructural
| |

|
[ Societal

Environmental




INFRASTRUCTURAL FEATURES

i Deartment

Photo by minutemantrucks.com

Police Department Roadways e

Photo by the Northeastern MA Law . Water Suppl
. Photo provided by the Town
Enforcement Council

y
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INFRASTRUCTURAL FEATURES

I
Facility Common Name Street Health | Average | Capacity [Feeding Emergency
Type Address | Facility Daily Capability Generator
Type Patient Available
Capacity
Emergency |Tewksbury Fire 21 Town No Yes
Operations  |Department (Primary) Hall Avenue
Center Tewksbury Police 918 Main No Yes

Department({Secondary) | Street

Blair House 10 Exlin Level 200 No No
Avenue 1-4
Health Care |The Emeritus 2380 Mamn | Level 4 50 No No
Facilities Street
North Fire Station 830 North  |First Aid 0
Strest
Center Fire Station 21 Town First Aid 0
Hall Avenue
South Fire Station 2342 Main |First Aid 0
Street

Source: All Hazards Mitigation Plan. 2016. 2-6.



SOCIETAL FEATURES

Population Tewksbury Massachusetts

00

H‘ 2010 29,090 residents 6,547,790
2018 31,388 residents 6,902,149
Age

Under 18 years: 19.7% 20%

65+ years: 17.5% 17%

Education

]s Bachelor’'s degree or higher: 33.6% 42 1%
.
{‘;\ Median household income: $93,817 $74,167
Persons in poverty: 5.4% 10.5%
With a disability: 6.2% 7.9%
Language other than English spoken at home: | 9.0% 23.1%

Source: U.S. Census Bureau, 2013-2017 ACS Estimates



ENVIRONMENTAL FEATURES

Ponds

Rivers and Trails

Photo 1: Ames Pond, Airgoz Aerial Photography, Youtube

Tewksbury’s Open Space
* 49% of the town is open space

* Open spaces include:

* Foster Park Conservation Area
 Mahoney Park

Shawsheen River
Merrimack River
Concord River
Ipswich River

Source: Tewksbury Open Space and Recreation Committee.

Photo 2: Foster Park Conservation Area, Town of Tewksbury Website.



TEWKSBURY LAND USE

o

m Residential Housing
m Open Space, Recreation, or Water Use
13,478.4 total acres = Commercial & Industrial Use

m [ransportation or Waste Disposal

m Agriculture

Wes‘ron@SQmpsoh Source: Hazard Mitigation Plan for the Northern Middlesex Region, 2015 pg 145 69



RISK MATRIX: FEATURES

FEATURES LOCATION OWNERSHIP

Infrastructural Town wide State
Societal Multi- vs. Single- Town
neighborhood
Environmental Private

Specific location
Shared

Vulnerability
Strength

Both

70



IDENTIFY
FEATURES IN
TEWKSBURY
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EXISTING CLIMATE ACTION

Weston O

Participation in the National Flood Insurance
Program (NFIP)

Participation in the Community Rating System (CRS)

Floodplain Overlay District Zoning Bylaw

Discharges to municipal storm sewers by-law has

been adopted
Local Wetlands Protection Bylaw

Subdivision regulations address drainage, erosion

Measures to address wildfire risk
Groundwater Protection Overlay District

« FMA and HMGP Grants

Enterprise fund for stormwater management

» 2017-2021 Housing production plan

and sediment control, had have additional standards.

for the floodplain district
Green Community Designation

Open Space and Recreation Plan addresses Natural )

Disaster Mitigation

Capital Improvement Plan

Repair of Ames Pond Dam and Dikes
Street Sweeping Program

DWP Forestry Department Tree Maintenance
Program

Sources: HMP for the Northern Middlesex Region, Core Team Members

Tewksbury Master Plan

Annual reports for community development
Tewksbury Vision Plan

Warrant Articles

Complete Streets Plan

Informal disaster SOP

Updating Emergency Management Plan



COMMUNITY ACTIONS

Elevation

Relocation

Zoning &
Regulatory

PROGRAMMATIC

Flood Barriers

PROTECTION

Adaptation
Planning

Dry
Floodproofing

Wet
Floodproofing

ACCOMMODATION Nature &
Nature-Based
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WET FLOOD

ROOFING

]l BFE

Openings
provided to let
floodwaters enter

EEEERERS
pr :

-

a0

AT
- e Ve -y

-

Welbion

;

Furnace and other
utilities relocated to
living area or utility
room addition

76



R BACKFLOW

W

PREVENTING S

77



D BUILDINGS

RAIS

il

______




ROFITT

RWAYS




FLOOD WALLS

15 6
12 MIN. 1,,
REINFORCED HANDRAIL WITH OPTION
FOR DEPLOYABLE FLOOD BARRIER
I | HILLSIDE EROSION CONTROL PLANTS, (TYP.)
L ADA ACCESSIBLE CREST PATH PLANT SELECTION SHOULD BE APPROPRIATE
TO SURROUNDING ENVIRONMENT.
N BACKFILL AND TOPSOIL

& GEOGRID (IF REQUIRED)
2070 DFE . ) \VIIATERIAL VARIES /— EXISTING GRADE
i | sy,

E
2030DFE »— —— ———— ——————} — —— o : i 4 / I VARIES, DEPENDING ON
N ashy o e Y s ) ) L SURROUNDING CONDITION
PRESENTDAY =™ — « —  —  — « —— iz R E o i oy, e AND ELEVATIONS
; e ——
TOP OF EXISTING SEAWALL, o < PR BTN
MAY NEED MODIFICATIONS R s Sk e
FILTER FABRIC RN e :1; T R A St .;\— TURF REINFORCEMENT MAT
= ‘*:’ ’ ‘E‘ ’ ‘E’ ': ’E‘ = E‘ =] FOR EROSION PROTECTION
" | \’ bbwmeLH | ‘1 | i#‘
o0, — === = = = =P
. ‘:J:m:u: :m:‘_\:\__: ;m:
0 === !:HF\ ==l
EXISTING SEAWALL TO REMAIN VARIES

HARBORWALK BARRIER SEAWALL SAMPLE SECTION
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DEPLOYABLE FLOOD BARRI

[ 1]
AJ

< GATE NS TAGLATION st
NARAL OMN SOUTON G .t‘

b R

1
g T T AN eOuY

g =
'l

ror
\
S 1M

4
LS . A Y Al

PN Lo T - ‘\ﬁ'/ | > MG W AR
LN LR ‘ |~

i " N\ 1 DA PXT AT Water

’ oo\ \ SV Y IOR Flow

1 ~\ '
L& S s .
| .
- 7 ‘ o > N s
o ENESTNG CONCRETR :=._—5ﬁ‘ ¥ ) DN oMY
. -
s g ) - \
- - 7 o

» N - . !
a o o » . ¥
\: e f" . - - L COWEL 00 DTG CORCMETE

. : - il ga: 'y )
L / a5 O 4 it o L NN LT § T LONG MR
~ SECTION L-L '.
wAr i \ - — £ LA,
Recessed _ |
Gate Pan -
Drain Pipe
| s ruw
: R yosw :‘m-cn FOR ANCROR BO\Y

FIGURE 1 | A FloodBreak barrier gate diagram
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V_G_IAII:D SERM

FUTURE BERM ELEVATION ................................................................... g

: § ----------------------------------------------------------------------------------------- ADA ACCESS'BLE
(2070 CONDITIONS) CREST PATH
S ADA ACCESS PATH
SALT TOLERANT EROSION .................................................. § § g é
CONTROL pLANTlNG é é g é g ................................. TOE DRAIN

HILLSIDE EROSION
CONTROL PLANTING

- EXISTING

, e
070 DFE — . CRADE

2030 DFE
PRESENT pay DFE

g e —
——-__ "" — -
-~

i # o 2
f, 25 ——e
€ — .,

CRUSHED STONE BEDDING LAYER -
RIPRAP SCOUR PROTECTION - :
TURF REINFORCEMENT MAT s |
SUITABLE EMBANKMENT FILL
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D

- FLOOD STORAGE

e

‘Hons Tovsens Park - The night-time summer rain ais gppears within a few
nours and the ralling grass ploins again fillup with peaple.

o

2

Hans Tavsens Pork - Peoce of mind ofter the doudburst
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LANDSCAPE DESIGN TO ACCOMMODATE WATER

dc r CONCEPT #1 - CROWD DIAGRAM

Massachusetts

® DRAW SEVEN PARK S — 2l

transfor r ironrment
February 2018 TANSFOrm Your environmen




LANDSCAPE DESIGN TO ACCOMMODATE WATER

i
}
1
|
\
i
[
|
f

e e

LEAST MOST
INUNDATION INUNDATION

CONCEPT #1 - INUNDATION DIAGRAM

dcr
DRAW SEVEN PARK Wesfrq‘rlw’@ Sampson

February 2018

Massachusetts
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CULVERT WIDENING TO IMPROVE HABITAT & FLOW
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RAISED ROADWAYS

14°MIN. DISTANCE BETWEEN EXISTING BACK OF
SIDEWALK AND ABUTTING BUILDINGS

14" MIN. DISTANCE BETWEEN TOE OF

FULL WIDTH VARIES SLOPE AND ABUTTING BUILDINGS

CONSTRUGTION ¢
' /— PGL
SLOPE WIDTH /Ih PARKING | TRAVEL LANE TRAVEL LANE PARKING | SLOPE WIDTH
|
Y GRAN. CURB
avp)
CRASH BARRIER OR \
—__—m SUARDRAIL OPTION U ' ‘ FULL DEPTH CONSTRUCTION
6 RETAINING b EOF. (TYP)
WALL !
N2 ARTGTEE | L. 1— CRASH BARRIER OR
nva —_ o7 | ey \ GUARDRAIL OPTION
= ‘ A@NW)
\\\")" J_,i‘, RETAINING
| ca = RS 3 WALL
NOTE: ROOT SYSTEM ‘ Tl T —_— — -
CRUSHED STONE — e -
CONTAINED 1 — e e L cee
| GROUND
PRESENT DAY \
Ry, o CRAVEL NOTE: RETAINING WALLS NOT
. bty T BORROW, NECESSARY IF CAN SLOPE
RIPRAP FOR EROSION Ty T FUTUREWATER GRADE @ 31 INSTEAD
PROTECTION FILTER FABRIC ~ i
e Y e
NOTE! RETAINING WALLS NOT PERF. PIPE b I T
NECESSARY IF CAN SLOPE CONNECTED b (TYP)
GRADE @ 3.1 INSTEAD, TO STORM DRAIN (TYP) \L J
EXISTING WATER

STORM WATER
NOTE: RETAIN EXISTING DMH
RAISE TO NEW SURFACE ELEVATION

SEWER

SAMPLE SECTION




LOW IMPACT DEVELOPMENT (LID)

Rlorctention
Flant/Sall/Mictoba Comple:

v New or Basting
cm' Llnt_: Cateh Basin, Cieh
-3 H Elevation | Cut o Omee Msais
wpss Flow l ol Ovent llorw Reshiml

3 A
7 N e
7 BN

-
— -
» 2 -

High Flow Bypass
/

- SR
= S < ! = Fillarta Encginesrad
Encrgy Disspotor = o = oy | M
Stanes ]

N 5
*Fiberra Conerete
Coatalnaer
Unleechain Syslem

Stormwater infiltration / Porous asphalt &

rain gardens oermeable pavers Street trees & tree box filters
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RE

DUCE IMPERVIOUS AREAS

40% svapotranspration

" 10%
rurlf

25% shallow
infittration

Matural Ground Cover

25% deep
=y infitrafion

A8% avapotanspiration

35% evapotranspiation

30% evapotranspiration

o o o o
ooono
o o o o
o o o o |
oOoonod
gg:ﬂ—' ooono
===t =l=f=1=]
o0 Q[n0g ooon
I:II:IDD ggogg
I:Il:ll:ll:l ogoog
oog OOoo
= 8] fahoo
21% shallow 10% shallow
infiltration infittration infilfration
21% deep 15% deep 5% deep
= Infiltration =y infittrafion o Infilfration

10%=20% Impervious Surface

35%-50% Impervious Surface

75%-100% Impervious Surface
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CLOUDBURST STREE
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GREEN ROOFS

Waterproof Barrier
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COOL ROOFS

Reflects 80%

L,
” / Reflected

Sunlight

.
.“ -

E Dafk Roof | Cool Roof
T —

Source: Heat Island Group at Lawrence Berkeley National Laboratory

Figure 1: Dark vs. Cool Roof Surface Temperatures

Adark roof (left) becomes much hotter than a cool white roof
(right) on a sunny afternoon.

Source: U.S. Department of Energy
Guidelines for Selecting Cool Roofs
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COOLING CENTERS
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RENEWABLE MICRO-GRIDS

Li-ion energy storage takes microgrids to the next level

) =4 Public
Commercial o services

Diesel
Generation

N - e
Microgrid ™\ 5 au Industrial

controller

Wind energy

Utility
Solar energy (PV) Li-ion energy ‘

storage
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RE-EVALUATE LOCAL REGULATIONS & POLICIES

BROOKLINE MUNICIPAL VULNERABILITY

Weston & Sampson will audit the Town of
zoning bylaws, public way design guidelines, mtandsbyiam and Depariment of

PREPAREDNESS (MVP) ACTION PROJECT

= convene a core
team of leaders from
deparimente, boards,
and commissions

review existing By-laws
conduct literature
review of examples
from other
municipalities

develop and evaluate

Public Works' Site Plan Review Checkiist to identify opportunities to mandate higher altematives
standarde for cimate resfiency and to identify any conflicte these standarde might = develop draft
have with SME pobcy OLI iz centered around the p ion of nature- recommendatione:
ez such or |nfrastvudure Iowrrpaddeiekapmem workshop them

(LID) npen space i and i The project iz funded with town’s Boarde,
by a dness Action Grant from the M: hugetis C i . and
ExectMeOfﬁceofEnefgy&Enworﬂ\emdAﬂm Departmente.
Weston&Sanpamvﬂldenhiyoppthlhezlwlwwahngsts\dﬂrdsMome = develop final

Town of Brookline’s bylaws and other the town's
recilience aganst the eﬁeds ofdmahe change. it ing
as well as frequ ity and i flooding.

Inplerrmofhapm;eclwllheb!ommdclmmmgenpads
to public infrastructure, private property, natural rezourcee, and human safety and
welfare. The project’s epecific i for bylaw as well as
sustainability standards for gite plan review will be targeted at new and renovated
projects across all buldlngsec‘bm residential, muitifamily and affordable housing,
commercial, and

Weszton & X3 i as priority action iteme in the
town’s “Climate Vulnerability Assesement,” v.i wu:i.;de recommendations for
new or amended town bylaws and g LD up
Best Practices - i and“mePlanRewewchecldlsi U\at
targete owners and of new and

commercial properties, mdasmisneducahngmemofﬂ\ewerallbenemto
henwmwﬂandhevalwnpmlecﬁrghecpmpedesﬁmdm:hy\ge
impacts. The will serve as i of the

recommendations and
assiet with preparation
of package to town
meeting

= conduct community
outreach

client contact
Maria Morelli

Senior Planner,

Climate Acsion/Land Use
Town of Brookdine

“Site Plan Review™ mmﬁ\emnmllbeadophnga\daemendedbm
2torm and flood damage. mitigate stormwater runoff, reduce impervious surfaces,
and improve ecozgystem resiliency.

of Planning &
Comenunity Development
mmorelli@brookfinema.gov
617-730-2670

Wm@&mr‘-
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DEFINE

COMMUNITY
ACTIONS
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Photo: Courtesy c%f the Tewksbury Public Library
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IDENTIFY
PRIORITY
ACTIONS

Photo: Tewksbury Country Club. Theknot.com.



15 MINUTE
BREAK!

Photo: Merrimack River. Blogspot.com.




WRAP-UP &
CLOSING
REMARKS

Photo: Tewksbury High School. Patch.com.




Planning CRB Listening MVP-HMP
m
April April

Wes’ron@Sampsoh 1oL



THANK YOU

Weston @SQmpson




